Abstract-We previously showed that interpolation between vertically misaligned luminance edges of same polarity of contrast is preferred to that between co-linear edges of opposite polarity of contrast, although it results in illusory tilt (Roncato and Casco, 2003). We here analyze the spatial conditions that produce this illusory binding of vertically misaligned edges of light and dark tiles, alternated in a row, and in counterphase with those in the rows above and below. We find that, independently of scale and number of tiles in a row, the illusion is perceived when the vertical misalignment of more than three tiles is smaller than or equal to 9 and the horizontal separation between co-linear edges is smaller than or equal to 13 . These short distances suggest that the underlying mechanism is local. Both our phenomenological and psychophysical results support the notion of a local shortrange association field, selective to contrast polarity, which produces a binding solution different from that of a phase-independent long-range mechanism. We suggest that the occurrence of the illusion at local-level is a result of the activation, within a local short-range association field, of units with orientation different from that stimulated by the physical edges. These units are not inhibited when they are close, iso-oriented and co-linear, and the misaligned edges from which they propagate have the same contrast polarity. We found that horizontal and vertical spatial limits for the interpolation covary but not such that their ratio is fixed, indicating that the two edges can be connected by projections having a relatively wide range of orientations.
INTRODUCTION
The retinal image contains fragmentary contours because the objects in the visual field to which the contours belong are partially occluded. In such a situation, the visual system is faced with the problem of integrating fragmented contours into a continuous smooth contour.
Several models assume similar constraints of the underlying interpolation mechanism (see Field and Hayes, 2004; Hess et al., 2003; Kellman and Shipley, 1991 for an overview). For example, all assume that the likelihood of binding disconnected contour fragments increases when they respect the gestalt principle of good continuation, that is: when the global contour they form is smooth (Kellman and Shipley, 1991; Pettet, 1999; Pettet et al., 1996) , does not bend beyond a certain degree (Field et al., 1993) and fragments are co-linear (Grossberg and Mingolla, 1985; Hess and Dakin, 1997; Polat and Sagi, 1994) or element orientation is aligned to the contour (Field et al., 1993) .
It is an open issue whether contour interpolation can explain particular interpolation phenomena such as perceptually connected contours under occlusion (amodal completion), illusory contours (modal completion), and more complex contourconnection phenomena including certain transparency displays. Although the illusion is not a necessary component of the integration process (Field and Hayes, 2004) , Kanizsa has given several demonstrations that, in some conditions, 'linking' processes may produce 'illusory contours' (Kanizsa, 1979; Petry and Meyer, 1987) or 'amodal completion' phenomena (Kanizsa, 1979; Kellman and Shipley, 1991; Tse, 1999) .
In certain circumstances, different illusory interpolation phenomena may result from very similar configurations. One example is given in Fig. 1 , in which we considered a particular case of contour interactions that is affected by the contrast sign of the edges. Figure 1a shows two rows of four white tiles horizontally aligned with a gap in between and dark tiles placed above and below forming three columns. Observers do not perceive the gap but instead report perceiving uninterrupted and transparent light stripes with undulated contours, above dark stripes. If the configuration of Fig. 1a is modified so that the dark and light tiles are alternated in counterphase, as in Fig. 1b , the illusory parallel stripes disappear and instead the observer perceives the rows of tiles either as illusory converging or diverging.
The two illusory effects can be accounted for by the same interpolation phenomena that we have already reported (Roncato and Casco, 2003) . We suggested that the extremities of two parallel edges appear to merge if these edges have the same contrast sign; otherwise they appear tilted in opposite directions, generating an impression of divergence. Circular patterns in the centre of Fig. 1 , hereafter referred as the 'interaction-region', reproduce the conditions on which this phenomenon is based locally. Inside the black circles, the portion of two rectangles -one black and one white -form two horizontal luminance edges with the background, parallel and flanking at the extremities. These edges have the same contrast polarity (same sign vertical order): this is the source of a local tilt effect resulting in the perceived continuation of the two edges along an oblique path. A tilt effect in the opposite direction is generated by edges of opposite contrast polarity, illustrated by the patterns within the white circles. Figure 1a illustrates the overall effect resulting from several edges all of same contrast polarity. In Fig. 1b , edges of the same and of opposite contrast polarity alternate along the boundary between two adjacent rows; here, tilt effects in the opposite direction alternate producing an overall effect dif-
